pathologic, pharmacologic, and idiopathic) in proliferative phase (Tables 2 and 3 ). These treatments range from testosterone (in patients without hypogonadism), dihydrotestosterone, danazol, clomiphene citrate, testolactone, and raloxifene and tamoxifen. 12, 13 However, if gynecomastia is in its fibrous phase, or present for more than 1 year, it is unlikely to regress. In such circumstances, surgery is the best option for cosmetic improvement.
Surgical treatment historically has been subcutaneous mastectomy with or without direct skin incision, which was very successful at removing the subareolar fibrous disk but often left unacceptable scars. Rohrich et al 14 introduced a step-wise approach employing a new classification system using ultrasound-assisted liposuction (UAL; Table 4 ).
UAL has several advantages in the treatment of gynecomastia. UAL breaks up the dense fibroconnective tissue of the male breast more efficiently than suction-assisted lipectomy (SAL), and at higher energy settings, UAL has the capacity to remove the dense parenchymal tissue that SAL leaves behind. 14 Additionally, UAL performed in the proper subdermal plane will affect the dermis, allowing for skin retraction in the postoperative period. 15 The purpose of this study is to present the evolution of the technique developed by the senior author using the stage-based approach to treat gynecomastia. This will provide a safe graduated approach to achieve a cosmetically appealing result in patients with gynecomastia.
METHODS

Chart Review
A retrospective chart review was performed in accordance with the amended Declaration of Helsinki and was approved by the institutional review board at our institution. Patients with gynecomastia treated with the pull-through technique and UAL from 2000 to 2013 were reviewed. A de-identified database was created to record the patients' characteristics including age, height, weight, ptosis, stage of gynecomastia, and gynecomastia classification. Surgical approaches, complications, and revisions were also recorded.
Surgical Technique: UAL and Pull-Through Excision Technique
Markings are made in the preoperative holding area with the patient sitting. The inframammary fold is marked. The adherent zones in the upper outer quadrants are marked to be avoided. The areas of excess tissue around and behind the nipple are also marked ( Fig. 1) . The patients are given general anesthesia and positioned supine with the arms abducted. A small 3-to 4-mm stab incision is made in the lateral inframammary fold and infiltrations of wetting solution performed in the "superwet" fashion (a 1:1 ratio of infiltrate to estimated aspirate; See video, Supplemental Digital Content 1, which demonstrates infiltrations of wetting solution performed in the "superwet" fashion (a 1:1 ratio of infiltrate to estimated aspirate, http:// links.lww.com/PRSGO/A220). The wetting solution contains 1 ampoule of 1:1,000 epinephrine and 30 mL of 1% xylocaine in 1 L of lactated Ringer solution.
UAL is performed with an ultrasound generator, a 5-mm blunt-tip cannula or a 4-mm golf-tee cannula, and a surgical aspirator for evacuation (See video, Supplemental Digital Content 2, which demonstrates an UAL performed with an ultrasound generator, a 5-mm blunt-tip cannula or a 4-mm golf-tee cannula, and a surgical aspirator for evacuation, http://links. lww.com/PRSGO/A221). Lysonix (Byron Medical, Carpinteria, Calif.) generators have energy levels set between 6 and 8. Aspirate volume and time of application are recorded. Constant, deliberate passes of the cannula are made through the intermediate fat layer in a radial pattern. Next, a bimanual technique using the nondominant hand guides the cannula through the subdermal layer. This addresses the dense fibrous tissue and allows for skin retraction. The periphery is feathered and the inframammary fold disrupted. This allows excess skin to re-drape and create a more gradual transition of the breast to the abdomen. The adherent zone marked preoperatively is suctioned minimally, if at all. SAL is then performed using a 3.7-mm cannula for evacuation and final contouring (See video, Supplemental Digital Content 3, which demonstrates an SAL performed using a 3.7-mm cannula for evacuation and final contouring, http://links. lww.com/PRSGO/A222). SAL proceeds from the deep to intermediate layer until endpoints are reached. After evacuation is complete, a Kocher clamp is introduced through the stab incision (Fig. 2) and the residual subareolar dense tissue is grasped with a clamp (Fig. 3) pulled through the incision, and directly excised (Fig. 4) . Once the appropriate contour is achieved, the lateral inframammary incisions are closed with a single 5-0 plain gut suture.
The chest wall is dressed with an abdominal pad and a double layer of topifoam (Fig. 5) , and a compressive vest is worn for 4 weeks continuously followed by 4 weeks of nighttime wear only.
RESULTS
Our experience includes 75 patients with all grades of gynecomastia from 2000 to 2013. These cases span the evolution of our technique to include direct pull-through excision with UAL.
As stated previously, patients with all grades of gynecomastia were included. The specific distribution is as follows: 23 (30.6%) with grade I, 27 (36 %) with grade II, 17 (22.6%) with grade III, and 8 (10.6%) with grade IV.
There were no complications in this series. Only one patient required revision surgery. He initially presented with grade III gynecomastia and required a return to the operating room for minor subareolar UAL suction and direct periareolar excision to obtain an optimum result.
DISCUSSION
The understanding of the etiology and pathophysiology of gynecomastia continues to slowly expand. Diagnostic algorithms have been developed to increase the efficiency and limit the use of unnecessary and costly diagnostic studies in select patient subgroups. Despite the advances in medical treatment of gynecomastia, [10] [11] [12] surgery still remains the only effective treatment for patients with fibrous gynecomastia.
The senior author's classification system for the surgical treatment of gynecomastia is based on the amount and character of the hypertrophied breast tissue and the degree of ptosis Table 4. 14 The initial report of 61 patients treated from 1987 to 2000 demonstrated that UAL was effective for all grades. No further treatment was needed for patients with grade I or II gynecomastia. Forty-two percent of patients with grade III or IV gynecomastia required staged excision of remaining breast tissue and skin to obtain optimum results. As originally designed in the algorithm, if removal of redundant skin and/or resistant breast tissue was still required after UAL, a stage excision was planned for 6 to 9 months. 14, 16, 17 This was to allow for maximal skin retraction and healing so that the magnitude of the eventual excision was minimized.
Since this publication, UAL has become widely accepted as the treatment for gynecomastia. [17] [18] [19] Recently, however, there have been reports of combining UAL and subareolar excision techniques within the same setting. Excision techniques have included direct excision, "pull through" from small incisions, and the use of cartilage shavers. 16, 17, [20] [21] [22] [23] [24] There have also been recent reports of laser-assisted liposuction to treat gynecomastia, but the experience remains limited and its utility continues to be defined. [25] [26] [27] The evolution of our technique has paralleled these advances. 11, [14] [15] [16] 18, [20] [21] [22] 24, The recent experience from our institution includes 75 patients treated simultaneously with UAL and direct excision with no complications and a single re-operation. This has demonstrated that this technique can be safely accomplished with good results. This represents an evolution from the original treatment algorithm of staging direct excision of 6 to 9 months after UAL. Furthermore, our results are in agreement with that of similar techniques combining liposuction with direct excision by other groups. Hammond et al 16 reported treating 15 patients with no long-term complications and no re-operations. Lista and Ahmad 20 reported treating 96 patients with 1.0% complications (2 seromas) and no revisions.
UAL provides the advantages of minimal scarring and efficient removal of both glandular and fibrotic breast tissue. A considerable amount of skin retraction is seen in patients with grade III and IV gynecomastia, often obviating the need for additional procedures to remove excess skin. Although not necessary for the majority of patients in our cohort, if residual skin excess necessitates additional tailoring with mastopexy techniques, we recommend the procedure be performed in a delayed fashion at 6 to 9 months. By delaying excision, the NAC is able to revascularize via a central pedicle, thereby allowing incision and mild undermining of surrounding breast flaps.
With these additional findings regarding the surgical management of gynecomastia, we still advocate grade-directed treatment, but have updated our treatment algorithm to include simultaneous UAL and direct excision via the pull-though technique obviating the need for a periareolar incision. The only exception and a contraindication for this technique is a patient with Klinefelter syndrome. These patients have a 60× greater risk of developing breast cancer (1:400 to 1:1,000) and thus should have a mastectomy to allow for complete removal and complete pathologic evaluation.
CONCLUSIONS
The evaluation of gynecomastia can be complex, but a step-wise approach that starts with careful history taking and physical examination simplifies the process. Extensive laboratory testing and diagnostic imaging may be avoided in certain subgroups. Although medical therapies have been shown to be effective in new-onset florid gynecomastia, the treatment of chronic fibrous gynecomastia remains surgical. Evolution of the treatment of gynecomastia to include liposuction and direct subareolar pullthrough excision is a safe and effective treatment for the vast majority of patients with gynecomastia. Minimally invasive techniques through minimal incisions offer fast recovery, low complication rates, excellent cosmesis, and high tolerance.
